Background: Children of parents with bipolar disorder are at increased risk of disturbance. Aims: This study examined relationships between parental mood, parenting, household organization and child emotional and behavioural adjustment in families with a parent with bipolar disorder to determine areas of specific need for parenting support. Method: 48 parents were recruited through advertisements via self-help organizations. The study was conducted online. Parental mood and activity was assessed by self-report questionnaires (CES-D, ISS, MDQ and SRM); parenting was assessed using the Parenting Scale (PS). The SDQ was used to assess the parent's view of their child's emotional and behavioural difficulties. The Confusion, Hubbub and Order Scale (CHAOS) assessed household organization. Results: Parents reported high levels of difficulties across all measures and scores were above clinical cut-offs on most scales. Children were reported as showing high levels of disturbance on the SDQ, including all sub-scales. Parenting and depression scores were significantly positively correlated, as were depression, parenting and CHAOS score. Regression analyses indicated that CHAOS was the strongest predictor of Total Difficulties and Emotional Symptoms on the SDQ. Conclusions: Families are likely to benefit from interventions tailored to meet their parenting needs.
This preliminary study examined ratings of difficulties in households where there was a parent with bipolar disorder in order to examine relationships between variables, and to build theory in the area so as to develop the potential for models for intervention. We examined parental mental health variables relevant to both bipolar disorder and parenting, including: mood disorder; depression; activation; perceived conflict and well being; self-ratings of parenting, including laxness, verbosity, over-reactivity; parent ratings of child adjustment, and household chaos.
We predicted that where parents were more depressed, they would report greater laxness in parenting. We predicted that higher levels of activation, characterized by systemic arousal, restlessness and impulsivity, would be associated with higher levels of parental over-reactivity and verbosity. Assuming that high levels of activation would lead to unpredictability and inconsistency in parenting, we hypothesized that where parents were more unstable, their children would be reported as showing higher levels of behavioural difficulty. We also predicted that higher activation would be associated with greater levels of household chaos. We predicted that when parents were more depressed, showing lower levels of well-being, their children would show higher levels of emotional difficulties.
Method
Ethical approval for the study was granted by the University's Senate Ethics Committee.
Participants
Fifty-two parents responded to advertisements for the study and completed questionnaires online. Parents and caregivers of 33 girls and 29 boys registered for the study. Due to noncompletion of some questionnaires, only 48 families are described here. Forty-five (93.8%) participants were mothers, two (4.2%), fathers, and one, a stepmother. Parent characteristics are shown in Table 1 . The children had a mean age of 6.0 years (2yr minimum, 10yr maximum); there were 29 boys (60.4%) and 19 girls (39.6). No inclusion or exclusion criteria were applied other than age of child. If parents had more than one child, they were asked to choose one child within the age range and confine their responses to that child.
Measures
Demographic data were collected using questions used in previous online parenting research with a UK sample (Sanders, Calam, Durand, Liversidge and Carmont, 2008) .
Mood Disorders Questionnaire (MDQ; Hirschfeld et al., 2000) . The MDQ was developed to aid diagnosis of bipolar disorders. In the original version it covers symptom endorsement of 13 manic/hypomanic symptoms (Section 1), symptom clustering (Section 2) and severity of problem caused (Section 3). Research supports the use of Section 1 alone to avoid incorrect screening out of individuals experiencing bipolar II symptoms (Twiss, Jones and Anderson, 2008) . This research indicated that the optimal cut-off score, 9 or more, endorsed symptoms without applying the supplementary questions (sensitivity of 0.90 and 0.88 for bipolar I and bipolar II groups respectively with a specificity of 0.90). The Center for Epidemiological Studies Depression Scale (CES-D; Radloff, 1991) . CES-D is a 20-item self-report depression scale that detects current depressive symptoms. A score above 16 indicates possible depression (Radloff, 1991) .
Internal States Scale (ISS; Bauer et al., 1991) . This is a self-report questionnaire assessing manic and depressive symptoms. Its 15 items contribute to four subscales: Activation (ISS-A), Well-Being (ISS-WB), Perceived Conflict (ISS-PC), and Depression (ISS-D). Each item relates to the preceding 24 hours. Ratings are made on a 100 mm visual analogue scale with anchor descriptions of "Not at all/Rarely" at one extreme and "Very much so/Much of the time" at the other. This measure is widely used and has good internal reliability and validity. An ISS-A score above 200 indicates possible mania; ISS-WB below 125 is indicative of possible depression (Bauer et al., 1991) .
Social Rhythm Metric (SRM; Monk, Flaherty, Frank, Hoskinson and Kupfer, 1990 ). Stability of activity patterns was assessed by means of SRM (Monk et al., 1990) , which assesses the importance of zeitgebers (cues that set the biological clock, including social cues such as work schedules, regularity of meal routines, and timing of social contacts) and zeitstorers (events that disrupt circadian rhythms; for example, having a young child that does not sleep; being in a very stressful work environment with no "down time"; breaking-up with a long term partner) in BD (Frank, Swartz and Kupfer, 2000) . Event-reporting rates did not differ significantly over 12 weeks in a study comparing depressed and control participants (Monk et al., 1990) . A trait version of SRM has been developed in which each item is rated for the previous month. If an event regularly occurs within 45 min on at least 3 days per week, a rating is obtained for the number of days [3] [4] [5] [6] [7] . Two scores are obtained: SRM total (number of events that occur regularly) and SRM average (average frequency for regular events) (Shen, Alloy, Abramson and Sylvia, 2008; .
Strengths and Difficulties Questionnaire (SDQ; Goodman, 2001 ). This is a widely used, 25-item questionnaire with good psychometric properties (Goodman, 2001) generating dimensional scores for total difficulties, emotional symptoms, conduct problems, hyperactivity, peer problems and prosocial behaviour. The measure is capable of identifying children with depressive, conduct and hyperactive disorders. It has shown a specificity of 94.6% (95% CI 94.1-95.1%) and sensitivity of 63.3% (59.7-66.9%) in identifying individuals with a psychiatric diagnosis (Goodman, Ford, Simmons, Gatward and Meltzer, 2000) .
The Parenting Scale (PS; Arnold, O'Leary, Wolff and Acker, 1993) . This 30-item questionnaire measures dysfunctional discipline styles in parents. Test-retest reliabilities for the three subscales were .83 (Laxness), .82 (Overreactivity) and .79 (Verbosity). It reliably discriminates parents of clinical and non-clinical children (Arnold et al., 1993) .
Confusion, Order and Hubbub Scale (CHAOS; Matheny and Wachs, 1995) . The short 6-item version of this scale was used. This includes items such as "you can't hear yourself think in our home" and "the atmosphere in our house is calm" rated on a 5-point scale.
Procedure
Parents of 2-to 10-year-old children were invited to participate in the study via publicity in newsletters, email circulars and at local meetings of the MDF (The Bipolar Organization -MDF). A weblink for the study was included in all advertising. All questionnaires were completed online. The online participant information explained that the survey would give either immediate or deferred access to a trial of a web-based parenting intervention.
Statistical analysis
Data were analyzed using SPSS version 16. Pearson correlations were used to examine relationships between variables. Linear multiple regression with stepwise backward entry was used to test the contribution of variables to child behaviour, with forward entry to confirm the final model.
Results
Half (50%) of the children were living in their original biological or adoptive family. The majority of participating parents had studied to degree level, and 29% had a postgraduate qualification. The majority (65%) were currently employed. Only 8% of the sample described themselves as struggling financially.
Participants
Eight (16.7%) of the children were in contact with a professional over concerns. Of these, four parents indicated that these were in relation to anxiety and negative feelings, ADHD/mood disorder or behaviour problems; one cited enuresis, and others gave less specific descriptions or were awaiting their appointment. Two parents were contemplating seeking help. A far higher percentage of the parents had themselves been in contact with professionals over their own difficulties (Table 2) . Table 3 shows the levels of difficulties reported on the questionnaire measures, together with published, established clinical cut-off scores for scales, where available.
Levels of difficulties
Child emotional and behavioural difficulties. Table 3 shows the percentage of children in the borderline and abnormal categories on the SDQ. For comparison, approximately 80% of children would be expected to be in the normal range of scores, 10% borderline and 10% abnormal (Goodman, 2001) . A much higher percentage of the current sample showed borderline or abnormal adjustment on all scales than would be expected.
Parental adjustment. The mean score for the sample on the MDQ was 12.4, and all parents scored above the cut-off of 9, suggesting the presence of bipolar disorder (Table 3 ). The mean score on the CES-D, 36.5, was markedly higher than the cut-off for depression of 16 for the scale. The mean ISS activation score, 183.2, was below the cut-off; scores below 200 are not indicative of current mania. In contrast, the ISS-WB mean score of 106.5, again below cut-off (125), indicates possible depression.
Using these indicators, the sample appeared to be within the clinical range in terms of lifetime bipolar status and current depression. On the Social Rhythm Metric, the number of regular activities was just above the cut-off of 9.9, but the frequency with which individuals engaged in these activities was lower than expected, with a mean of 3.1 compared to the cut-off of 5.
Parenting practices. Scores on the Parenting Scale indicated that families had high levels of dysfunctional parenting, compared to the mean total score of 3.6 (SD = 0.8) found in the clinical sample used in the original development study (Arnold et al., 1993) .
CHAOS. The mean score of 17.4 for this sample is much higher than a score of 2.43 for a sample of 118 UK households (Coldwell et al., 2006) .
Depression, parenting and chaos. Pearson correlations indicated that CES-D total score was significantly correlated with total score on the Parenting Scale (r = 0.309, p = .033) and with the overreactivity subscale (r = 0.304 p = .035). The other sub-scales of the Parenting Scale, laxness and verbosity, did not show significant correlations (r = 0.198, laxness; r = 0.114, verbosity). Parents who reported higher CES-D scores also had higher scores on the CHAOS (r = .328, p = .023), perhaps indicating more general difficulties with household management. Activation, parenting and chaos. We found no support for our prediction that higher levels of activation would be associated with higher levels of parental over-reactivity (r = 0.102, ns) and verbosity (r = −0.056, ns). ISS activation showed no significant correlation with the either the total score (r = 0.167, ns) or the laxness sub-scale (r = 0.234, ns) on the Parenting Scale. The correlation between ISS activation and CHAOS was non-significant (r = 0.200, ns).
Activation and adjustment in the child. There was a significant positive correlation between ISS activation and emotional difficulties in the child (r = 0.348, p = 0.016). There were no significant correlations with parental report of other difficulties in the child, either for the total SDQ score (r = 0.140, ns) or any of the other SDQ subscales (range, Pearson correlations, r = 0.003-0.120, ns).
Parental mood and child emotional adjustment. Non-significant correlations indicated no support for the hypothesis that when parents showed lower levels of well-being on the CES-D, their children would show higher levels of emotional difficulties.
Household organization, parenting and child adjustment. There was support for the prediction that there would be higher levels of difficulties in parenting and child adjustment where there were higher levels of disorganization. The CHAOS showed significant positive correlations with overreactivity on the Parenting Scale (r = .384, p = .007) and with the child adjustment outcomes of emotional symptoms (r = .374, p = .009) and total score on the SDQ (r = .301, p = .038).
Regression analyses
Total score on the SDQ. Linear multiple regression with stepwise backward entry was used to test the contributions of CES-D Total, CHAOS and overreactivity to the total score for difficulties reported on the SDQ. The regression equation only became significant when CHAOS was the sole predictor of SDQ total (F = 4.58, df 1,46, p = .038, B = .36, SE .17, beta = .301). This pattern was confirmed by repeating the regression omitting overreactivity, using forward entry, and using only CES-D and CHAOS; CES-D was excluded and only CHAOS remained in the model (F = 7.49, df 1,46, p = .009, R = .374, R square = .140). Table 4 shows this analysis.
Discussion
This preliminary study examined difficulties experienced by parents with bipolar disorder and the emotional and behavioural adjustment of their children to identify whether they have particular needs for parenting support. Parents rated themselves as having both considerable personal difficulties and difficulties in raising their children, and the majority described their children as having high levels of difficulties in adjustment. Very few were currently engaged with a professional because of their child's difficulties. The sample was small, and self-selected from parents involved with self-help groups for bipolar disorder, and all measures were self-reported by a single informant, in almost all cases the mother, so we have to be tentative in our conclusions. The sample was also relatively affluent and well educated so it is not clear therefore to what extent the findings would generalize more broadly. The online format will have engaged computer-literate parents with computers in their own homes or workplace. However it is unlikely that the level of problems observed in this sample would be lower in a sample of parents with fewer financial advantages.
Emotional difficulties often precede the development of later psychopathology in families with a parent with bipolar disorder (Duffy, 2009) . There is accumulating evidence that an episode of depression can be a first indicator for the development of bipolar disorder, as demonstrated by three longitudinal cohort studies (Duffy et al., 2007; Hillegers et al., 2005; Reichart et al., 2004) . However, other emotional difficulties including anxiety may be prodromal (Duffy et al., 2007; Shaw, Gilliom, Ingoldsby and Nagin, 2003) . In the present study, the emotional symptoms sub-scale of the SDQ gave indications of the presence of high levels of anxiety and depression in the majority of the children in the sample. For the conduct problems subscale, the mean was within the abnormal range. For hyperactivity, again, a very high percentage of the children were reported as showing significant difficulties. This is also noteworthy, as ADHD has been found to be a risk factor for bipolar disorder in retrospective adult samples (Sachs, Baldassano, Truman and Guille, 2000) and questionnaire ratings of child behaviour indicating ADHD are predictive in prospective, longitudinal samples (Biederman et al., 2009) .
For peer problems, the majority of children had borderline or abnormal ratings, and the percentage showing low levels of prosocial behaviour was higher than would be expected. While other studies of children of bipolar parents have shown that adolescent offspring do not necessarily show impairment in social functioning (Ostiguy et al., 2008; Reichart et al., 2004) , our findings indicate that, for this sample at least, parents reported considerable difficulties. Scores may well reflect sampling; parents particularly concerned about child behaviour and emotional adjustment may have volunteered. The findings do, however, make clear that there is a population of bipolar parents who find their children's adjustment problematic.
Unlike many studies of depressed parents, there was little indication in our sample that parental depression was directly positively correlated with ratings of child behaviour. This may indicate a ceiling effect, for this small, self-selected sample. It is also noteworthy that we did not find the relationships we had predicted between scores on the Parenting Scale and ratings of child emotional and behavioural difficulty. The reported measurements were taken at a single time point; a larger scale, longitudinal study with measurement of fluctuations in parental mood, symptoms and parenting over time would give a more accurate picture of relationships between parental disorder and child outcomes, particularly given the cyclical nature of bipolar disorder.
It was, however, clear that parental mental health was associated with parenting overall, as measured by the Parenting Scale, particularly the Overreactivity sub-scale. There was the predicted coherence in the associations found between the ratings that parents gave of their own mental state and their parenting, but this did not relate directly to the levels of difficulties that they reported experiencing with their children. Parents reporting higher levels of activation were also more likely to report emotional difficulties in their children. There were associations between parental mental state, household chaos and child emotional adjustment. Regression analyses indicated that CHAOS ratings were most strongly predictive of high scores for emotional difficulties in the child. These are cross-sectional analyses, so causality cannot be inferred.
Considering the relevance of these findings to intervention, there is accumulating evidence for the important role of environmental aspects on developmental trajectory in offspring of parents with bipolar disorder. One review (DelBello and Geller, 2001 ) draws attention to aspects of the environment that appear to influence the development of the children of bipolar parents. Having a healthy father may reduce the risk of developing symptoms (Conrad and Hammen, 1993) . Negative reactions of mothers with bipolar disorder to their children indicates that quality of parenting might be a significant contributor to outcome (InoffGermain et al., 1992) . Duffy et al. (2007) found children of bipolar parents who were well and asymptomatic in their childhood and early-and mid-adolescent years continued to show good adjustment.
Our findings indicate that high levels of overreactivity, of activation and chaos in the household are particularly associated with emotional difficulties in the child. We do not yet know whether early intervention to improve parenting could create an environment in which children can develop free from symptoms, and whether engaging a non-symptomatic parent may be particularly helpful. The evidence, however, that the development of significant behavioural difficulties in children is preventable, with appropriate intervention (Zubrick et al., 2005) has the potential to make a significant contribution to establishing the necessary conditions for a healthier developmental trajectory for high-risk children. Heterogeneity of course may be a significant aspect to consider; for example, children of parents who are lithium non-responders may have a different trajectory (Duffy et al., 2007) . Studies testing the impact of interventions to improve parenting and family environment, taking detailed account of parental characteristics, would be illuminating.
Work on stress in the family environment (Ostiguy et al., 2008) , and the literature indicating that the family environment created by parents with bipolar disorder tends towards instability also suggests potential value for intervention. In our study, parents who were more depressed were more likely to describe their household as chaotic; higher scores on the CHAOS were also associated with greater parenting difficulties, in particular over-reactivity. Higher CHAOS scores were also associated with higher ratings of child emotional difficulties. Our sample size was insufficient to pursue analyses to indicate the extent to which household chaos might mediate relationships, but it does suggest that helping parents to establish a more ordered, organized and predictable household would be an important element of an evidence-based parenting intervention tailored to the needs of families with a parent with bipolar disorder.
The majority of parents were already in contact with professionals on their own behalf. Where parents have mental health difficulties and are already accessing services, the additional element of intervention for their child's behaviour and adjustment represents a significant burden. It is important to find ways of offering minimally sufficient, effective parenting interventions in a format that can be used flexibly alongside other forms of professional input, so that parents can implement new strategies whenever they can make time to do so. There is a developing body of research that aims to identify the best ways of providing parenting support to parents with severe mental illness which acknowledges the centrality of parenting to emotional well-being and self-esteem, and the therapeutic importance of recognizing parenting concerns (David, Styron and Davidson, 2011) .
Taken together, our findings and the research literature to date suggest a number of elements that would be valuable in intervention. Developing a more stable and predictable environment for the child is likely to be valuable, alongside reducing negative parental reactions to the child and improving quality of parenting. Helping parents develop strategies to reduce overreactivity is likely to be important. High quality evidence-based parenting interventions have the potential to improve these, particularly where they are designed to address parental difficulties alongside management of the child. For example, Enhanced Level 5 Triple P (Sanders, Bor and Morawska, 2007) combines strategies to improve parenting with integrated intervention to address other parental issues.
Furthermore, the difficulties parents with mental health difficulties face in finding time and space for an intervention concerning their child alongside their own needs may require modification to methods of delivery. Parents experience practical demands on time, due to their own need for engagement with services for their own mental health, and personal difficulties arising from their own mental health needs. These may restrain parents from seeking help at a point that is appropriate for their child. There may also be practical constraints arising from the availability of appropriate integrated services in their locality. Self-directed, web-based approaches (Calam, Sanders, Miller, Sadhnani and Carmont, 2008; Sanders et al., 2008) and telephone support could provide opportunities for parents who might not otherwise be able to make time in the working day to access services. Further studies aimed at increasing our understanding of the parenting needs and best interventions for families where there is a parent with significant mental health difficulties have the potential to prevent or significantly reduce mental health risks and improve developmental trajectory for vulnerable children.
